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Abstract
Objectives—This analysis described Latino migrant farmworkers' work safety climate and its
association with musculoskeletal discomfort, working while injured or ill, and depressive
symptoms.
Methods—Data were from a cross-sectional survey of 300 farmworkers conducted in North
Carolina in 2009. Generalized estimating equations models were used to investigate the
association of work safety climate with health and safety outcomes.
Result—Farmworkers perceived their work safety climate to be poor. About 40% had elevated
musculoskeletal discomfort, 5.0% had worked at least 1 day while injured or ill, and 27.9% had
elevated depressive symptoms. The odds of elevated musculoskeletal discomfort were 12% lower
and the odds of working while injured or ill were 15% lower with each 1-unit increase in the work
safety climate. Work safety climate was not associated with depressive symptoms.
Conclusions—Work safety climate was important for agricultural workers. Poor work safety
climate was associated with health outcomes (musculoskeletal discomfort) and safety (working
while injured or ill). Interventions to improve work safety climate in agriculture are needed, with
these interventions being directed to employers and workers.
Farmworkers experience poor occupational health. These workers are exposed to a variety
of hazards in the workplace.1,2 They experience high rates of occupational injury, illness,
and death as a result of these exposures.3-5 When they experience an occupational injury or
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illness, farmworkers have limited access to health services.6 An important factor that may
influence the occupational health of farmworkers is the organization of work in agriculture,7
particularly the work safety climate.8 Work safety climate describes the shared perceptions
of workers about how employers operationalize, support, and value safety in the workplace.9
Associations of work safety climate with occupational safety and injury have been examined
in many industries, including construction,10 manufacturing,11 and retail.12 However, with 1
exception,13 work safety climate has not considered in analyses of occupational safety and
injury in agriculture.
Farmworkers are a vulnerable population. Over 80% of farmworkers in the United State; are
Latino, with the majority coming from Mexico.14 About half of all farmworkers lack
appropriate documents to work in the United States,14 and a growing number are in the
United States with H-2A guest worker visas.15 Most farmworkers are male, poor, and have
limited formal education.14 About a quarter of farmworkers are indigenous peoples who
speak Spanish as a second language.16 Many farmworkers are supporting families that
remain in their communities of origin.17
Work safety climate may be especially important for farmworkers. Farmworkers feel little
control over their work environments.18-20 They seldom complain about unsafe work
environments because of fear of losing their jobs, harassment from authorities, or
deportation if they have an H-2A visa or if they lack appropriate documentation. 15,21
Therefore, faced with an unsafe work climate, farmworkers tend to ignore risk and
appropriate safety behaviors to conform to the expectations of their employers.20 The
willingness of farmworkers to accept unsafe work conditions is bolstered by a belief system
in which men are expected to accept danger, and they are expected to act as if they will not
be harmed by exposure to hazards.18,22,23
Although the safety climate in which farmworkers work has not been examined, research
has documented the risk tolerance of the farmers who employ these workers.21,24-26 Farmers
have acknowledged the occupational hazards inherent in farming, but their beliefs have
limited their willingness to adhere to safety procedures, particularly when these procedures
are perceived as affecting the economic viability of their enterprise.24-26 The result is that
many farmers have not instituted a culture of work safety, often believing that safety
regulations imposed from outside agencies were unnecessary. Furthermore, farmers often
believe that they experience far greater exposure to occupational hazards than do their
employees, including farmworkers, and that they do not need to establish safety procedures
for these employees.22,27
This analysis used data collected from migrant farmworkers in North Carolina to address 2
aspects of work safety climate in agriculture. First, this analysis described migrant
farmworkers' work safety climate. Second, it examined the association of work safety
climate with musculoskeletal discomfort, working while injured or ill, and depressive
symptoms among migrant farmworkers.
Methods
Data were from a cross-sectional survey of health and safety among migrant farmworkers
conducted in eastern North Carolina from June through August 2009. This survey was one
component of a long-term community-based participatory research program based on a
collaboration of investigators at Wake Forest School of Medicine and the North Carolina
Farmworkers Project.
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Participant Recruitment and Sample
Participants were selected using a 2-stage process. First, farmworker camps were chosen in
3 eastern North Carolina counties: Harnett, Johnston, and Sampson. Farmworker camps in
eastern North Carolina are owned by specific employers, and all the residents of a camp
have the same employer. Camp selection used an established strategy developed to deal with
the broad geographic distribution of camps that are not occupied every year and for which
no comprehensive official listing exists.28-30 A list of camps in the region was created.
Camps were visited in random order. Study personnel explained the study to camp residents,
and asked the residents to participate in the study. If residents agreed to participate, a camp
census was completed. For the second stage, farmworkers in each camp were recruited from
the census list in random order, with up to 6 recruited per camp. Participation was limited to
6 farmworkers per camp to reduce the affects of clustering. Inclusion criteria were residence
in the camp and employment doing farm work; there were no exclusion criteria.
Farmworkers at 62 camps were asked to participate in the study. At 8 camps, workers
declined to participate; growers refused to allow study personnel to recruit at 2 camps. The
52 camps that agreed to participate in the study had a total of 1076 residents. Three hundred
farmworkers from these camps agreed to participate in the study, and 157 individuals
refused to participate, for a participation rate of 66% (300/457). The sample included 285
men and 15 women. At recruitment, the study was explained, and informed consent obtained
from all participants. Workers received $10 and protective glasses for completing the
interview. All procedures were approved by the Wake Forest Health Sciences institutional
review board.
Data Collection
The data collection questionnaire was developed in English and translated into Spanish by a
native Spanish speaker familiar with Mexican Spanish and farmworker vocabulary. Many of
the items used in the questionnaire were taken from existing scales that were validated in
Spanish or from instruments used in previous farmworker research. Five farmworkers were
recruited to pretest the questionnaire to ensure that the language used was understandable,
and that the meaning of each question was understood. Modifications to item wording were
made based on their feedback.
All interviewers were native Spanish speakers who had experience in farmwork Interviewers
participated in a 1-day training, which included a review of camp and participation selection,
recruitment procedures, and interview data collection procedures. All interviews were
conducted in Spanish.
Measures
The outcome measures for this analysis were musculoskeletal discomfort, working while
injured or ill, and depressive symptoms. Although many specific occupational injuries and
illnesses are relatively prevalent among farmworkers,2,3 insufficient numbers of these
specific injuries and illnesses would be observed in a small cross-sectional survey to analyze
their associations with work safety climate. Therefore, 3 general indicators of farmworker
health and safety were selected that would reflect farmworker experience with numerous
hazards and inform occupational safety policy. Musculoskeletal discomfort is common
among farmworkers; it reflects the bending, lifting, and carrying tasks that farmworkers
perform, as well as the difficult living conditions that they experience.31-33 Days working
while injured or ill is an indicator of farmworker safety that takes into account the wide
range of occupational injuries and illnesses that farmworkers experience, and their need to
continue working even when injured.6 Depressive symptoms are also common among
farmworkers and indicate the mental health outcomes of their work environment.34-35
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The measure of musculoskeletal discomfort was adapted from the National Institute for
Occupational Safety and Health Body Discomfort Interview Guide.36 Participants reported
if they had experienced discomfort or pain as a result of their job in 8 distinct body parts
(neck, shoulders, elbows, wrists, hands, lower back, knees, and ankles) during the current
agricultural season. For each body part, the frequency of pain was recorded; 0 indicated no
experience of work-related discomfort or pain, and 4 indicated daily discomfort or pain. A
value of 1 indicated that participants reported they had experienced pain or discomfort at
least once a month during the current season; the original version rated pain or discomfort
within the past year. Those who reported work-related pain or discomfort in a particular
body part were asked to rate the severity. The values in the questionnaire ranged from no
pain (0) to unbearable (4). The original instrument did not indicate a value for “no pain,” but
other levels of pain were identical to the version used in this study. The value of the
frequency of pain (0–4) was multiplied by the value of the severity of pain (0–4) for each
body part. Participants with frequent moderate or severe pain in 1 body part therefore had a
higher pain scale value than did those who reported infrequent or mild musculoskeletal pain
in many body parts. General discomfort was divided into tertiles; the highest tertile (≥
0.375) was considered to be elevated musculoskeletal pain and the bottom 2 tertiles were
considered low pain. No pain or discomfort in any area was reported by 111 (37.0%) of the
participants.
Working while injured or ill was based on responses to the question: “How many days have
you worked this season when you were injured or ill?” Participants who reported 1 or more
days were coded as having worked while injured or ill.
Depressive symptoms were measured using the short form of the Center for Epidemiological
Studies—Depressive Symptoms (CES-D), a 10-item form that demonstrated good predictive
accuracy and appropriateness of use among Latino immigrants.37,38 For each of the 10
items, participants were asked how often they felt or behaved in a particular way during the
previous week: rarely or none of the time (0) to most or all of the time (3). The participants'
responses were summed, and the maximum value for the CES-D 10 item index was 30. If
any of the 10 items were missing, the CES-D value was set to missing. Participants with
CES-D scores of 10 or higher were considered to have elevated levels of depressive
symptoms.38 The Cronbach's α was 0.59.
Work safety climate was the primary independent measure. Participants were asked to
evaluate their current farmwork employers with the 10-item Perceived Safety Climate
Scale.10 Nine of the items in this scale used a 4-point Likert format (strongly agree, agree,
disagree, strongly disagree). The tenth item included 3 response categories. Items were
summed. Values for the scale ranged from 10 to 39, with higher values indicating better
work safety climate. The mean score in this study was 26.6, with an SD of 4.0, and a
Cronbach's α of 0.81.
Participant personal and work characteristics were used to describe the sample and in
multivariate analysis. These included age (8–24, 25–29, 30–39, and ≥40 years); educational
attainment (0–6 and ≥ 7 years); and years worked in US agriculture (≤ 1, 2–7, and ≥ 8).
Dichotomous measures of work tasks in the past 7 days were planting or cultivating, topping
tobacco (removing the flowers from the tobacco plant), harvesting, and loading or barning
(loading and removing tobacco from the barns in which it is cured). These measures were
selected because previous research showed that they were associated with health
outcomes.2,3
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Descriptive statistics were calculated for personal and work characteristics and outcomes
using frequencies and means. The standardized Cronbach's α was used to evaluate the
consistency of items used to create the work safety climate scale and CES-D. Logistic
regression models using generalized estimating equations methods were used to investigate
the association of work safety climate with musculoskeletal discomfort, working while
injured or ill, and depression. These models used a binomial distribution with a logit link,
and they accounted for the clustering within a camp. Two different models were evaluated
for each outcome. An unadjusted model was used, with only the predictor of interest, work
safety climate, and a multivariate model with work safety climate, age, education, years
worked in US agriculture, planting or cultivating, topping tobacco, harvesting, and loading
or barning. The multivariate model was not used to evaluate the working while injured or ill
outcome because of the low observed frequency of participants who reported working while
injured or ill. Using these models, odds ratios and corresponding 95% confidence intervals
were produced to show the association between work safety climate and health and safety
outcomes. All data analyses were performed using SAS 9.2 (SAS Institute, Cary, NC).
Results
This study included 300 participants (Table 1). More than two thirds (68.7%) were aged 30
years or older. Most (53.7%) had less than 7 years of formal education. Most (86.3%) had
worked in agriculture for 2 or more years. During the 7 days before their interview, 7.7% of
the participants worked planting or cultivating, 42.8% worked topping tobacco, 45.2%
worked harvesting, and 7.7% worked loading or barning.
About 40% of participants had elevated musculoskeletal discomfort. Fifteen (5.0%)
participants reported having worked at least 1 day in the current agricultural season while
injured or ill. Although 13 of these participants had worked 1 to 8 days while injured or ill, 1
participant reported working 40 days and another reported working 45 days while injured or
ill. Elevated depressive symptoms were reported by 27.9% of the participants.
Most of the participants reported that safe work practices were important to their grower
(209; 70.1%), and that their grower informed them about dangerous work practices (177;
59.6%). However, most farmworkers reported that their growers did not often praise
workers for working safely (161; 54.2%), that newly hired workers did not receive safety
instructions (195; 65.2%), that workers did not attend regular safety meetings (245; 82.2%),
and that proper safety equipment was not always available (253; 85.2%). Most (253; 85.5%)
felt that farmworkers had control over their personal safety. Most (282, 94.9%) believed that
taking risks was part of farmwork, and most (283, 95.0%) believed they would be injured
within the year. Fewer than half (122; 40.7%) of the participants perceived that their grower
did as much as possible about safety, with 33.0% (99) perceiving the grower could do more
and 26.3% (79) perceiving the grower was most concerned about getting the work done
quickly and cheaply.
Age was positively associated with musculoskeletal discomfort, working while injured or ill,
and depressive symptoms, but not with work safety climate (Table 2). Those with 7 or more
years of education reported a better work safety climate than those with 6 or fewer years of
education. Harvesting was associated with a better work safety climate. Farmworkers
topping tobacco less often reported working while injured or ill and a better work safety
climate. Farmworkers loading and barning reported more elevated musculoskeletal
discomfort, more days working while injured or ill, and lower work safety climate. Work
safety climate was lower for those reporting elevated musculoskeletal discomfort, and for
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those reporting having worked while injured or ill. Work safety climate was not associated
with elevated depressive symptoms.
Work safety climate was associated with musculoskeletal discomfort and working while
injured or ill, but not with depressive symptoms (Table 3). In both the unadjusted analysis
and the analysis adjusted for age, education, years in US agriculture, and work activities,
every 1-unit increase in work safety climate was associated with a 12% reduction in the odds
of elevated musculoskeletal discomfort. In the unadjusted analysis, every 1-unit increase in
work safety climate was associated with a 15% reduction in the odds of working while
injured or ill. The small number of workers working while injured or ill precluded an
adjusted analysis.
Discussion
These results are important because they describe the level of work safety climate among
farmworkers, a vulnerable worker population, and because they document that work safety
climate is associated with health outcomes (musculoskeletal discomfort) and with dangerous
work behaviors (working while injured or ill). These Latino farmworkers generally
perceived their work safety climate to be poor. Although most reported that safety was
important to their employers, they uniformly reported behaviors for their employers, such as
not praising working safely and not providing proper safety equipment, which did not reflect
a value for safety. Many farmworkers felt that their employers could do more for safety, and
over one quarter felt that production was more important than safety for their employers.
Almost all expected to be injured at work within a year. Although they used a different
version of the worker safety climate scale developed by Gillen et al.,10 Whalley et al.
reported similar levels of work safety climate among Latino farmworkers in the same area of
North Carolina, and Quandt et al.39 and Grzywacz et al.40 reported similar levels of work
safety climate among Latino poultry processing workers in western North Carolina. Using a
different scale to measure safety climate,41 Sokas et al.42 reported somewhat higher safety
climate among union Latino construction workers who participated in a safety training
program.
Work safety climate is important to the occupational health of Latino farmworkers. Those
who perceived a less safe climate were at increased risk of experiencing musculoskeletal
discomfort. They were also at greater risk of working when injured or ill. Whalley et al.13
found that North Carolina farmworkers with a greater work safety climate practiced a
greater number of pesticide safety behaviors. Grzywacz et al.40 presented the only results
examining the association of work safety climate with a health outcome among Latino
poultry processing workers. They reported that lower perceived safety commitment among
Latino poultry processing workers was associated with recent respiratory problems. In other
worker populations, the importance of work safety climate for improving safety behavior
and decreasing work injury was widely advocated.11
These results are important for improving the occupational health of migrant and seasonal
farmworkers, as well as to improve occupational safety across agriculture. Knowledge of
work safety climate in agriculture is nascent. Analyses of farmer attitudes indicated that
many accepted risk, assumed that safety regulations and procedures were an unnecessary
burden, were willing to overlook safety when they believed that production and the
economic survival of the enterprise were in jeopardy, and believed that farmworker
employees were at little risk for occupational injury.24-27 At the same time, agriculture has
one of the highest rates of occupational injury and mortality of all industries in the United
States,43 and farmworkers experience exceedingly high rates of occupational injury and
illness.3-5
Arcury et al. Page 6













Addressing work safety climate is considered important for improving occupational safety
and reducing occupational injury across industries.8,11,44 This analysis builds on this larger
research literature to indicate the importance of work safety climate for occupational safety
in agriculture, particularly as related to migrant and seasonal farmworkers. Relatively few
safety regulations are available to protect agricultural workers because of “agricultural
exceptionalism,” the historic practice of excluding farmworkers and other agricultural
workers from legal protections benefiting other workers.45 Together with the acceptance of
risk among agricultural employers and the perceptions of farmworkers that they must accept
unsafe work conditions, the lack of safety regulations in agriculture results in a great
concern for farmworker safety.1
Little occupational safety training is required for farmworkers or their employers23; safety
training is 1 component of a safe work climate. For example, the only national occupational
safety training required for agricultural workers is for pesticide safety based on the US
Environmental Protection Agency Worker Protection Standard.46 Washington and Oregon
also require safety training for heat-related illness.47 Because agriculture is a very hazardous
industry, additional safety training should be required for workers and for their employers in
an effort to improve the work safety climate in agriculture. Such training could be offered
through existing agencies, such as county cooperative extension offices or county health
departments. Larger corporate agricultural producers often provide this additional safety
training, but they employ the minority of farmworkers. However, some large, corporate
agricultural producers are also known to ignore safety and other regulations.48 Additional
requirements for training should recognize the burdens that might be placed on small
agricultural producers and help these small producers comply with these requirements.
The results of this research should be interpreted within its limitations. The study was based
on data collected from a small number of farmworkers in 1 area of 1 state; therefore, its
generalizability might be limited. The data were cross sectional, and causality could not be
established. The interpretation of the results would need to be modified if participants
changed employers during the current agricultural seasons. However, although a small
sample of farmworkers was recruited for this study, the sample was representative of
farmworkers in the southeastern United States.21 This study considered an important
occupational health concern, work safety climate, in a population of workers at substantial
risk and for which only limited information was available.
Work safety climate is important for the health and safety of workers in general; this
analysis showed that it might also be important for workers in agriculture. Additional
research on the importance of work safety climate in agriculture is needed in an effort to
understand better how the organization of work affects occupational health in agriculture.19
Interventions to improve the work safety climate in agriculture are also needed; although
these interventions should be directed to agricultural workers, more importantly, they need
to address the attitudes and behaviors of agricultural employers. Finally, existing
occupational health and safety regulations for agriculture are extremely limited, they are
often ignored, and they do not support a climate of work safety. Review and revision of
health and safety policy in agriculture is needed to sustain a climate of work safety.
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Table 1
Participant Personal Characteristics: Farmworkers, Eastern North Carolina, 2009
Personal Characteristics Total Sample (n = 300), No. (%)
Age, y
 18–24 59 (19.6)
 25–29 35 (11.7)
 30–39 110 (36.7)
 ≥40 96 (32.0)
Education, y
 0–6 161 (53.7)
 ≥7 139 (46.3)
Years in US agriculture
 ≤1 41 (13.7)
 2–7 141 (47.0)
 ≥8 118 (39.3)
Work tasks in the past 7 da
 Planting or cultivating 23 (7.7)
 Topping tobacco 128 (42.8)
 Harvesting 135 (45.2)
 Loading or barning 23 (7.7)
Elevated musculoskeletal discomfort 118 (39.3)
Worked while injured or ill 15 (5.0)
Elevated depressive symptomsb 82 (27.9)
a
Adds to more than 100% because some workers were engaged in > 1 task in a 7-day period.
b
Six missing.
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Table 3
Multivariate Analyses of Associations of Work Safety Climate With Musculoskeletal
Pain, Working While Injured or Sick, and Elevated Depressive Symptoms: Farmworkers,
Eastern North Carolina, 2009
Outcome
Unadjusteda Adjustedb
OR (95% CI) P OR (95% CI) P
Elevated musculoskeletal discomfort 0.88 (0.83, 0.94) < .001 0.88 (0.82, 0.94) < .001
Worked while injured or Ill 0.85 (0.75, 0.96) .009 – –
Elevated depressive symptoms 1.04 (0.97, 1.10) .301 1.05 (0.98, 1.13) .147
Note. CI = confidence interval; OR = odds ratio. Ors and CIs compare the odds of a 1-unit increase in the safety climate score (continuous
measure). A dash indicates that the analysis was not performed.
a
Unadjusted results account for camp clustering.
b
Adjusted results account for camp clustering and adjust for age (continuous), education (0–6 years, ≥ 7 years), years in US agriculture (≤ 1, 2–7, ≥
8), and engaging in the work tasks planting or cultivating, topping tobacco, harvesting, and loading or barning in the past 7 days.
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